Contact resistance between a carbon nanotube (CNT) and W tip was determined by measuring the two-terminal resistance of a CNT at different length by using two W tips ( 
S1a
). The measured resistance increases approximately linearly with CNT length with a slope of 16.5 kΩ/µm and an intercept of 4.8 kΩ (Fig. S1b) . The resistance was measured at a high bias voltage of 2 V, where the scattering of electrons is dominated by optical phonons and electrons have a mean free path of only ~15 nm [1] . So the intercept of 4.8 kΩ can be considered as the contact resistance between CNT and W probes. 
Thermal emission spectra calibration:
The thermal emission spectra in the manuscript were carefully calibrated by taking into account the wavelength dependent efficiency of the measurement system through the
, where I cal (λ) is calibrated spectrum intensity, I ori (λ) is originally-measured spectrum intensity, E(λ) is the quantum efficiency of our optical CNT samples preparation and their structure:
CNT samples were introduced into SEM chamber through a Pt wire, which was dipped into the carbon deposit grown on the negative carbon electrode of arc-discharge to make some CNTs attached to it. Under the observation of SEM, individual CNTs protruding from the edge of the Pt wire could be easily found. To obtain a CNT for measurements, an individual CNT protruding from the edge of the Pt wire was firstly selected and connected by a W tip (Fig. S4a) , then it was separated from the Pt wire by applying a gradually increasing voltage between the Pt wire and W tip until it broke down. After a CNT adhered to a W tip was obtained, it was manipulated to make contact with the second W tip. The third W tip and an optical fiber tip were then manipulated to approach the CNT to set up the multi-probe measurement configuration as shown in Fig. 1a . Transmission electron microscope (TEM)
images indicate that CNTs used in our experiments have uniform diameter and very good tubular structure without visible defects (Fig. S4b) . 
Structure characterization of CNTs after measurements:
After measurements on a CNT in SEM were completed, the CNT was disconnected from a W tip and was placed onto the carbon film of a TEM grid through delicate nanomanipulations (Fig. S5a) [2] . The TEM grid together with the CNT was then transferred into a TEM and the structure of CNT was characterized (Fig. S5b) . Figure S5 . (a) TEM image of the CNT shown in Fig. 2 after it was placed on the carbon film of a TEM grid. (b) High-resolution TEM image of the framed area in (a). Duo to the presence of the carbon film underneath the CNT, the contrast of the CNT is not good.
